, each year, LearnServe has taken students of diverse backgrounds from the Washington, DC area to experience a summer of international service-learning and social entrepreneurship. However, the students who travel abroad are not always prepared to go or able to successfully complete the post-trip activities. With experiences of extreme homesickness and severe culture shock, a lack of true social empowerment projects during the trip, and a lack of engagement in social entrepreneurship after the trip, the program directors realized there was a need to improve the LearnServe curriculum. The aim was to create an improved educational experience that prepares students to travel, engages them during the trip, and creates sharing and entrepreneurial opportunities afterwards. This paper presents the design research and prototyping work completed to redesign this service-learning program so that it meets its goals for success, more effectively preparing students to have a successful service-learning trip abroad and engaging social entrepreneurship work upon return.
Used before, during, and after the summer abroad trip, the summer abroad curricular problems were numerous. Ultimately the pre-trip curriculum did not adequately prepare students for the trip as many experienced extreme culture shock and homesickness. Moreover, the trip curriculum did not always allow strong opportunities for learning social entrepreneurship. Most importantly, the post-trip curriculum did not engage many students and most did not complete the post-trip venture or social entrepreneurial activity. Unlike the YES International Summer Service program which started after LearnServe but has won national awards, the LearnServe curriculum was not designed by a learning designer or instructional designer. 10 The author was hired to help redesign the curriculum so that the curriculum contributed to a successful LearnServe Abroad program for the vast majority of students. Though we had many questions to answer in redesigning the LearnServe Abroad curriculum, the main challenge was to answer our framing questions.
1. What are the various problems, issues, and difficulties students experience on the trip and throughout the LearnServe Abroad educational experience? 2. Why are students experiencing those problems and difficulties during the LearnServe Abroad educational experience? 3. What are the various skills and abilities students need to be able to do in order to complete a successful LearnServe Abroad educational experience? In answering these questions, due to time and budget constraints, we follow the minimum viable research protocol of Erika Hall.
Mᴇᴛʜᴏᴅᴏʟᴏɢʏ
The most important factor in determining which research methodology to use is the research question 12 . Because our research question are open-ended, lack a specific hypothesis, and seek to uncover the mindsets, motivations, beliefs, hopes, fears, problems, and difficulties of students during the duration of the program, including pre-trip and post-trip education, a qualitative research methodology is best.
However, the answers to the questions will be used in an initial design. Since all three questions are used to redesign the LearnServe summer international service-learning program (LearnServe Abroad), we also need a design experiment or design-based research methodology. Design-based research (DBR) is characterized by pragmatism (solving current, real world problems), theory (producing learning theories based on research and testing of designs), iterations (using an iterative design process), integration (integrating multiple research methods), and contextualization (local design for local communities) [13] [14] . Because DBR often is initiated by educational researchers as opposed to practitioners and may never be implemented in an actual learning environment, we employ a more narrow version of DBR called Design-based Implementation Research. Design-based Implementation Research (DBIR) has 4 guiding principles. These include jointly negotiated work (though this work was requested by LearnServe staff, it came about due to comments and complaints by students, teachers, and chaperones who noted a number of problems and a need for a new curriculum), iterative and collaborative design processes (our design team includes actual students who have participated in LearnServe Abroad trips), development of theories (theories guide and emerge from our design research and work), and design for viability (our goal is a sustainable curriculum that can grow and adapt with student needs) [15] [16] [17] [18] [19] [20] [21] . Design-based Research, in general, does not have to use a mixed methodology, though sometimes it does. In this case, we are combining DBIR with a qualitative methodology; therefore we chose the mixed methodology called Human-centered design (HCD, user-centered design, or design thinking) as our overarching framework because it combines a qualitative methodology with DBIR [22] [23] [24] [25] . In education, HCD is often called student-centered design or learner-centered design (LCD). Human-centered design is only a methodology, not a solution. It can be used to design a building, a project, software, a process, a service, a product, an environment, a program, an organization, or even a curriculum. Human-centered design mixes skills from engineering design such as defining the problem, setting the constraints, and rapid prototyping with practices from the social sciences such as ethnographic studies, interviews, extracting insights from qualitative data, and empathic immersion [26] [27] [28] [29] . In short, human-centered design keeps the design work centered on the users, the beneficiaries, or the community. In this work, HCD creates two pillars. First, instead of the traditional model where the designers go away, design a solution, and then bring it back to the community, in HCD, we practice participatory co-design where the community is involved in every stage of the design process [30] [31] [32] . Second, instead of the design team only including members from outside the community, we use a more narrow version of participatory co-design in which the design team also includes actual LearnServe Abroad students and alumni.
In this work, the design team includes 2 designers and 4 LearnServe Abroad students. Those students were involved in every stage of the work.
Learner-centered design is normally broken into three stages, Discover, Design, and Deliver. The first stage (Discover) is a research stage where you listen and learn from the community for whom and with whom you are designing, developing empathy and connecting yourself to the needs and desires of that community. The second stage (Design) is a stage of data analysis and synthesis of the previous qualitative and quantitative work, followed by ideation, prototyping, feedback, refinement, and iteration. The final stage (Deliver) is the stage of pilot planning, developing a feedback loop, defining success, partnerships, and developing business models for financial viability and sustainability.
The remainder of the paper is broken into a few remaining main sections. First we provide a brief overview of the procedures and methods used in the first half of the LCD process (Discover and first half of the Design stage). Then we provide the results of the synthesis process: themes, insights, frameworks, and learning theories. Finally we provide the results of the remainder of the Design stage --our working prototype of a new educational experience designed to reach success as defined by the program.
Lᴇᴀʀɴɪɴɢ Tʜᴇᴏʀɪᴇs
In DBIR, learning theories both guide and emerge from the research and design. Such learning theories do not refer to overarching theories such as constructionism or experiential learning, but rather smaller learning theories dealing with the specific context of the educational intervention 33 . If we had an established learning hypothesis we wanted to test, a quantitative research methodology may have been more appropriate 12 . In this case, however, the initial thoughts of the design team were driven by two theories about the LearnServe program based on our experience and previous work designing the award-winning YES International Summer Service (YISS) Program 10 . First, from an initial, cursory look at the overall curriculum structure (Table I) , the learning team felt strongly that any educational program that prepares students for a multi-week or monthlong, international, service-learning trip, in a country with a different language or dialect, must meet much more than 4 or 5 times before the trip and will most likely need to meet throughout the year for sufficient preparation. The list of skills to learn and tasks to prepare is too long to be accomplished adequately in that time. Four or five sessions may not even be enough to develop strong intra-team dynamics for the country-student groups. There are multiple paid programs in which students pay money for a unique, cultural experience abroad without ever meeting the other students participating or only meeting them once. However, in those cases, the students are not trying to start or advance local social enterprises in the country abroad and in the US. On top of the languages skills, cross-cultural skills, teamwork, leadership, networking skills, influencing skills, and other social skills, students also need specific local development skills, entrepreneurial skills, participatory design skills, project-based skills, fundraising skills, coping skills, problemsolving skills, critical thinking skills, and more. These cannot be developed in 4 or 5 sessions unless the program is choosing students with all or most of those skills already. The YISS Program, in contrast, meets weekly throughout the entire year like a school club so that students are preparing in the autumn, winter, and spring for the summer trip.
Second, the learning team theorized that the curriculum needed to transition to experiential, problem-based learning (PBL). Problem-based learning is a type of inquiry-based model of learning in which learners work collaboratively to solve complex, real-world problems through which they not only acquire and develop knowledge but also skills and attitudes. It involves selfdirected, open-ended learning in which teachers serve in the role of facilitators 39 . Adhering to the best research in andragogy (adult learning theory), the design team wanted to ensure that the skills gained were situated in the contexts of the international service work the learners would be doing [41] [42] . Otherwise, a skill learned in one context may not necessarily transfer to a second context, and can actually be considered a different skill due to the different context, according to situated learning theory 43, 44 . Our theory was that the learners in LearnServe Abroad must learn project skills in the context of community development and social entrepreneurship work that requires those skills, not by talking about it. Additionally, our theory was that a 4 or 5 knowledge-based sessions are not designed to produce skills. The curriculum needs skill-based educational experiences instead.
Third, the design team sensed that the education experience contained unnecessary lessons or components that did not contribute to a successful trip or entrepreneurial venture and should possibly be removed. To elaborate, an all-year, long-term educational experience (mentioned in the first theory), not only allows sufficient time for repeated application, mastery, and retention of the skills needed on the trip and after the trip in the US, but it also helps spread out the learning. Instead of concentrating abstract learning through most of 4 or 5 sessions and saving application on the trip when students find out they are not able to apply it, the design team hypothesized that learning would be improved if application was spread out through the educational experience prior to travel. In that type of design, the design team hypothesized that learning would be maximized if the learners learned only what they needed when they needed it. This type of just-in-time learning allows the service-learning and PBL educational challenges to dictate what learners needed to learn, in context and in the moment [45] [46] . Just-in-time learning would increase retention of the skills rather than overloading students with too much knowledge and no application time prior to going abroad. Moreover, the design team hypothesized that the educational curriculum lacked a backward design process in which the assessment and final project (in this case, the trip activities and post-trip projects) are designed first and then the education is designed to exactly align and map to the assessments, preparing students specifically and only to be able to pass or master the assessment or final project [47] [48] [49] . The design team hypothesized that the curriculum needed a backward design process to improve learning.
Pʀᴏᴄᴇᴅᴜʀᴇs and Mᴇᴛʜᴏᴅs
The team convened to first define the design challenge, constraints and preferences. In defining the design challenge the design team worked with the LearnServe COO because the design challenge needed to incorporate a definition of success. Without a definition of success, the design team could not uncover an answer to research question 3: What are the various skills and abilities students need to be able to do in order to complete a successful LearnServe Abroad educational experience? Built into the design challenge below is an implicit definition of what success is, enough to guide the design team to uncover the appropriate skills needed. To address the weaknesses in knowledge of the design team, the team decided that the research should focus on potential and past student travelers as well as teacher chaperones to provide another perspective. To address the various tensions, the design team would design the interview guide to focus on the themes from the list of tensions as well as seek a well-rounded perspective of interviews from trip leaders, teacher chaperones, parents, administrative helpers, as well as students.
Using this information, the team set a goal to interview multiple trip leaders, teachers, students, parents, and school staff for all three current country destinations -Jamaica, Paraguay, and Zambia. However, recruiting was controlled by LearnServe. Unfortunately, LearnServe only gave contact information for a small group. If the goal is to interview multiple people in each of the 4 or 5 categories for each trip, the minimum goal was 24 to 30 interviews. According to best recruiting methods, that means we want to make sure to attempt to recruit at least 50-60 people because some
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people will not be interested, have time, be reachable, etc. [50] [51] However, we were only given contact information for 15, so we expected to only interview about 8 (Table II) . 
Total Interviewed 9
The author served as logistician while the entire team helped to recruit people from the contacts given by LearnServe. We conducted 7 individual interviews and 1 group interview. This includes 1 school staff member, 3 students from Zambia and Paraguay trips, 2 Jamaica trip leaders, 2
Zambia trip teacher chaperones, and 1 parent of a Jamaica trip student (Table II) . All the following research methods were chosen and later employed.
• Individual interview -an interview with only one interviewed person • Group interview -an interview in which questions are posted to a group and group members take turn individually answering • Expert interview -an interview with someone who has a relevant expertise, in this case, education, service-learning programs, international development, community development, design, etc.
• Analogous inspiration -observation of a different context (of a mentoring program or training program) in order gain insight about designing something similar in your own context • Community-driven discovery -co-participatory research in which the people for whom you are designing are also members of your design and research teams • Background secondary research -researching similar programs and reading through the current curriculum to map all the competencies it covers including its modes of delivery
The team also incorporated several interviewing techniques including flash cards, guided tours, resource flows, etc.
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Next, for the interviews, we chose a semi-structured interview approach, developed an interview guide, and then prepared and practiced interviewing other design research teammates. The preparation included training for bias awareness (discussing our previous experiences and backgrounds and how they affect our views), bias journaling (journaling about all the biases we bring to this work related to our experiences and thoughts about LearnServe, service learning, international development, etc.), observing versus interpreting (differentiating between objective observation [what we see] versus subjective documentation [what we infer or the effect of the lens through which we see]), and other interview techniques. These trainings were done in order to lessen the influence of our bias, biased interpretations, and preconceived notions of what we thought people needed or wanted. We wanted to let the qualitative data speak on its own.
We then conducted our interviews and background research throughout the Washington, DC area. After this step, we paused to reconsider the challenge. Often after conducting initial discovery research, we find that the the challenge is not actually a problem among those observed and interviewed. Or we may find the problem is too broad or too narrow. However, in this case, all team members agreed: our qualitative research confirmed the design challenge, so it was not changed.
In the next section, we conduct synthesis, code the stories and qualitatively analyze data to extract insights and find themes. Through further analysis we unearth frameworks as learning theories and program hypotheses emerge which guide is in prototyping.
Sʏɴᴛʜᴇsɪs

Themes and Insights
Key insights grouped by themes are seen in Table III . First, the research team deconstructed all qualitative data into single-idea, individual quotes, facts, and observations. Next, the research team grouped similar facts, quotes, or observations together to highlight patterns (right column of Table   International Journal 
III) across interviews. Then the research team connected various quotes, facts, and observations to infer or extract hidden insights (right column of Table III ) not directly captured in a quote, fact, or observation. The research team then grouped all insights, patterns, facts, quotes, and observations into broad categories or themes. We regrouped and regrouped the themes until we felt the final themes were on the same high level, spoke about similar things, and captured the emerging patterns in the data. All themes emerged in 100% of all interviews. The final high-level themes are in the left column of Table III . Because insights do not capture all of the data (facts, quotes, observations), it is important to highlight crucial points or patterns throughout the data. Also due to the large number of insights, we want to summarize the important points in each theme that shape the future redesign of the LearnServe Abroad curriculum. LearnServe. 4. There is a conflict between the "no electronics" rule, a lack of connectivity on trips, and the required blogging during the trip.
Fundraising Students do not have sufficient time or guidance to reach fundraising goals.
Knowledge & Cultural Context
Students and trip leaders experience a lack of sufficient cultural, historical, geographical, and linguistic understanding.
Energy & Group Dynamics 1. Cross-cultural communication is a needed skill both abroad during the trip as well as within student trip groups with students from various parts of DC. 2. Pre-trip education does not fully unite the group, but the bonding process continues on the trip. 3. Students lack the ability to maintain high energy for less glamorous activities during the trips. 4. Camping was a negative experience for some kids on the trip. Curriculum 1. The curriculum is not cumulative and not mastery-based. 2. The curriculum does not properly assess or prepare skills needed for the trips. 3. The curriculum design, alone, cannot address all problems. 4. There is not enough pre-trip preparation time for all the skills and knowledge needed. 5. Students, teachers and chaperones acknowledge that key soft skills and maturation seem to positively benefit and prepare students before the trip. 6. The LearnServe Fellowship program does a better job creating educational experiences to learn same skills. 7. At the beginning of the curriculum, the ropes course is fun, and it begins to teach team building; but the value is debatable in light of poor team dynamics on some trips. 8. Students do not all learn intangible and soft skills through the program. • Skills -The design team conducted an inventory of the activities done on the overseas service-learning trips as well as the skills required to satisfactorily and successfully complete those activities. The top skills needed for the trip are communication skills (including cross-cultural communication skills), adaptability, and empathy. These skills were extracted from 100% of interviews and trip summaries. Secondary skills needed include ethics, respect, open-mindedness, creativity, perseverance, and teamwork. Each of these skills were extracted from the activities mentioned in at least 50% or more of the interviews. The most impacting skills gap causing trip failure for students, according to the design challenge, was a lack of coping skills which falls under adaptability. There are reports of students retreating inward due to the experience, refusing to each much, or needing to call home every day, for example. The skills analysis leads to the next question. How well does the curriculum help students master these skills? • Curriculum -Based on the skills analysis, the design team analyzed the curriculum both directly and indirectly through student-reported impact and experience during interviews. First, the curriculum is not mastery-based, nor cumulative. [52] [53] [54] [55] In other words, it does not wait for mastery of one learning objective before moving on to other learning objectives, and the curriculum does not build and integrate previous learning objectives for improved practice, application, and retention. Second, the curriculum was not designed with any assessment to measure student progress or achievement of any learning objectives. So there is no way to know if the students are learning what is needed for a successful trip. Third, related to this, the curriculum fails to properly prepare students in a number of ways. Students do not learn any of the soft or intangible skills needed for the program like communication, perseverance, creativity, etc. There is one curricular session focused on team work -a ropes course -that students enjoyed. However, according to research, student satisfaction has a little or no correlation with student learning, and the value of this ropes course session is debatable given poor team dynamics on the service trips. [56] [57] [58] [59] The most important finding is that the LearnServe Abroad program does not include sufficient time to learn, practice, and master the needed skills in preparation for travel and service. In fact, according to interviews, the LearnServe Fellows program, which works like an afterschool program, does a better job of preparing students for the same skills by having many more sessions throughout the entire year.
• Effects of Curriculum on Learning -Due to poor or suboptimal curricular design, multiple learning problems and skill gaps emerge. ○ Fundraising -Because the curriculum does not use sufficient time for students to learn, practice, and master various skills, different skills suffer. There is an entire (Table I) , and still students do not have sufficient time or guidance to reach fundraising goals. ○ Knowledge and Cultural Context -Multiple students, trip leaders, chaperones, and parents commented that the participants simply did not know enough or much about the country they visited. Beyond just a lack of geographic, historical, and broadly cultural knowledge, the biggest impact was a lack of linguistic skills. It completely affects the ability of students to communicate outside of English-speaking contacts, guides, and tour providers and limits the work, experience, and impact of the trip. This aligns with research that says language is the biggest part of a culture. [60] [61] [62] ○ Energy and Group Dynamics -As stated earlier, the ropes courses in the curriculum has not been sufficient to ensure, or even increase the likelihood of strong team bonding by the start of the trip. Moreover, many of the socio-cultural divisions that exist between students from different socioeconomic neighborhoods and schools in Washington, DC, still exist and divide students during the trip. The design team extracted cross-cultural communication as one of the three primary learning needs, not just because it impacts the interactions between students and people they meet abroad, but because it is hugely important between different student cultures within the same trip group. Because LearnServe pulls students from different schools and neighborhoods across DC, this is an additional hurdle to overcome. It does not necessarily mean that students are sent home early due to failure to work together (though it has happened at least once), but it does mean that the work is less impactful due to a lack of bonding between groups. This is also observed in the lack of continued relations and interactions of students from different neighborhoods after the trip. It has happened in a few cases, but overwhelmingly post-trip relationships end. Lastly, the curriculum does not prepare students for the nonglamorous work during the trips so that students are uncommitted to the work or completely shocked by it. One example is camping in which students unused to the experience felt culture shock during camping, wanted to go home, cried, ate very little, or took no baths due to the condition of the bathrooms, if any. ○ Post-trip Projects and Presentations -The curriculum includes learning activities both before, during, and after the trip. After the trip, the LearnServe Abroad students, using their trip experience, are supposed to create social entrepreneurial initiatives and present on their achievement, success, effectiveness, or outcome. At least half of the students failed to do a project. Some students did not any attend any number of post-trip sessions including all of them. The vast majority of students who attempted projects brainstormed projects that were either infeasible or unsustainable. The infeasible projects had little implementation, as a result. The unsustainable projects quickly ended after the program since there was no way to sustain them. These projects are a key purpose of the entire LearnServe program and demonstrate a failure of the program and curriculum.
• Effects of Program Design on Learning -Often times, executives of organizations relegate curricular design to learning designers, not understanding or realizing that learning designers design programs, services, games, software, and much more. 10 Anything that affects learning should have an instructional design perspective involved. Similarly here,
the educational program design has large effects on learning even though LearnServe did not involve learning designers in the design of the program.
○ Attendance, Behavior, and Rules -The program design brings students from different neighborhoods and schools on the same trip, as opposed to placing students from the same school on the same trip. LearnServe, however, does not rotate its meeting places throughout the city. Unfortunately, the meeting locations are biased towards higher socioeconomic neighborhoods that are accessible by subway. This means that access to the educational trip meetings was restrictive for students in African-American dominated, lower-income neighborhoods within the city, either due to money required for transport or length of travel. When LearnServe has tried to change locations, inconsistent meeting locations became a problem for students as well. Attendance is important because it strongly impacts learning and the overall trip experience. Additionally, interviewees noted that students receiving financial aid or from low-income communities tended to have more behavioral issues which prevented them from receiving the full benefits of the program. ○ Background, Promotion, and Selection -The promotion and selection process greatly affects the educational experience, most notably because students less likely to be enriched by the program are sometimes selected over those more likely to be enriched. Although, LearnServe Abroad was intended for students without the financial means to go abroad, the organization cannot finance scholarships for all students. Therefore, it invites a mix of students, those who need financial help as well as those who can pay their way or whose school can pay their travel fees. This creates a mix of people who have never traveled abroad (or even out of state) with people who have traveled abroad and would have done so anyway without the program. Yet it is the ones who have not traveled before who have the potential for the most transformative experience. Related to this is the tension of misaligned goals of the LearnServe Abroad program and student participants. Some students sign up just to have a good time or to travel, not to serve, start a social enterprise initiative, or engage in social entrepreneurship. This misalignment manifests itself in missed sessions, lack of follow-through in post-trip projects, and even lack of enthusiasm for service or entrepreneurial work during the trip. Additionally, it is difficult to select the best participants for each trip when there are multiple selection processes. Each school has its own process to nominate students who then compete across the city for a position on a trip team. Though, on its own, that type of double selection does not necessarily create a problem, in the LearnServe selection process, it results in LearnServe only seeing a filtered set of students who are not always the most well suited students for the program at the school. The schools do not necessarily use the same criteria that LearnServe uses. ○ Entrepreneurship & Sustainability -Additionally, the social entrepreneurship and sustainability component of the program is not well designed. All interview participants reported participating in trips that included activities that had no purpose or reason or where unsustainable. Secondly, there was no sustainability education in the curriculum to prepare them for trip activities or for post-trip sustainability work. Finally, the vast majority of intra-Washington, cross-cultural
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relationships did not sustain after the program ended for participants. The vast majority of projects also did not sustain. ○ Trip Activities -As stated earlier, the trip activities tend to be unsustainable or without purpose. The activities themselves do not align around a common entrepreneurial or development theme for each trip. Ultimately, there is a consistent lack of alignment between the LearnServe goals of social entrepreneurship and sustainability, educational preparation for the trip, trip activities, and service work. This makes it difficult for success to be achieved when each of those components fails to reinforce the goal. ○ Motivation and Commitment -The aforementioned misalignment leads students and chaperones and leaders to feel disengaged from trip activities in which they saw no purpose or meaning. Additionally, the selection processes does select and send students abroad who actually do not care about the trip. Interestingly, fundraising created a greater sense of ownership among student participants, whereas receiving full funding lowered commitment for student participants. To contrast, trip leaders who received full funding show full commitment. ○ Logistics -The aforementioned problems in program design can be summed in logistics. Ultimately, there is no consistent LearnServe Abroad experience across different years or country trips or even student types. This inconsistency is, in part, due to a lack of communication between trip leaders, country hosts, and pre-trip session facilitators, creating a lack of alignment between program goals, pre-trip educational goals, and trip goals and activities. Moreover, the communication problem extends to parents who had a negative view of the program due to not receiving enough information ahead of the trip. One example of misalignment and miscommunication is the programs "no electronics" rule which conflicts with program requirement that students blog during the trip which again conflicts with a lack of connectivity during the trip. Still, at least in terms of the delivery of the sessions (not content or outcomes), the LearnServe staff is viewed favorably by participants and leaders and chaperones.
• Personal Development -Though students who have not traveled before struggle more than others, they have the most transformative experiences beyond those who have traveled before or whose goals do not align with the program goals. In fact massive growth occurs during the trip. When executed properly, the LearnServe Abroad trips have multiple opportunities for growth for participants.
Learning Theories
None of the three learning theories were upended; instead, they were validated. First, the research found that 4 or 5 sessions was not enough to learn, practice, master, and retain the skills found to be necessary for a successful trip and post-trip, sustainable project in social entrepreneurship. Second, based on research insights, the LearnServe Abroad curriculum needs to transfer to an experiential, problem-based, project-based, or exploratory learning paradigm. In other words, it needs to move to a skills-based curricular model. One goal of educational research is to uncover the knowledge and skills needed to accomplish a goal. When the design team applied research techniques to uncover the knowledge and skills needed for LearnServe Abroad, the team found ISSN 1555-9033 that the overwhelming need for student participants are skills (which come with corresponding knowledge), rather than knowledge alone. In stark contrast, the LearnServe Abroad curriculum is dominantly knowledge-based. It is extremely difficult for participants to learn, master, and retain skills through a knowledge-based educational experience. [63] [64] The only two components of the LearnServe Abroad curriculum that arguably could be called skills-based are the ropes course to establish team building skills and the session on fundraising which does not reinforce fundraising skills but, rather, teaches knowledge about fundraising and helps them set up an account on an online fundraising platform. Educational research and practice show that skills and knowledge work together; however, the LearnServe Abroad curriculum is severely lacking skills-based educational experiences for the skills they must be able to use abroad during their trips and for their post-trip social entrepreneurial initiatives. 65 Third, based on our analysis of the learning needs for a successful trip and post-trip social enterprise project, the LearnServe Abroad curriculum does contain superfluous information. Such knowledge is fine to include as long as it is not at the expense of skills-based learning needed for the trip and project. A good example is a lesson on the Sustainable Development Goals (SDGs) developed by the UN. 66 It is possible to learn the needed skills and experience a successful trip and create a sustainable social enterprise that outlasts student involvement in the program without knowing anything about the SDGs. With time constraints such as 4 or 5 meetings, it is important to focus the learning on the essential learning needs for the trip and social enterprise initiative.
Frameworks
Frameworks are visual representations of a system of relationships. Theses visualizations of systems help designers understand what to consider when designing and what parts of a system might fail if not addressed. In this work, we create three frameworks during the synthesis process -journey maps, personas, and a relational map.
Student Journey through the Program
In conducting research on the LearnServe program, the research team discovered that, because there was no requirement to attend all 4 or 5 pre-trip sessions or any of the 3 post-trip sessions, students have radically different paths and experiences through the program based on attendance ( Figure I) . Instead of visualizing all pathways through the program, the research team chose to diagram pre-trip experiences and post-trip experiences separately for simplification. Not all possible journeys were mapped as we based it on our research. It is possible those journeys existed and we did not speak with people who took that path. To illustrate, we do no include a journey were a student only attends the trip with no pre-trip sessions as this does not occur at all. We also do not include journeys that miss the trip since we are mapping student experiences that include the trip to understand how prepared those students are and how successful the trip and post-trip activities are. In summary, we do not map the following journeys.
1. Trip only with no preparatory sessions 2. Drop-out journeys that do not attend the trip 3. Session 1 and/or Session 2, followed by the trip (no Sessions 3-5) 4. Session 1 and Session 3, followed by the trip 5. Session 1 and Session 4/5, followed by the trip It is also important to note that the research team did not separate sessions 4 and 5 because they occurred together, back to back with no break over two days. Among those the team interviewed, students either attended the blocked sessions or missed them.
Similarly, for the post-trip sessions, we do not include journeys of students who only attend session 6 and drop out, or students who attend session 6, skip session 7, and attend graduation. Again, it is possible these journeys occur, and further research will bear that out.
The journeys help visualize the widely different experience students have. Even if the curriculum does not fully prepare students, the journey map illuminates that many students do not even receive the full import of the curricular sessions. To explicate, many of the journeys, in Figure  I , have been named to capture what was learned or missed. For instance, Path 1 is named the "Nonbonding Student" because this student missed the team bonding session. Path 8 is named "Late, but Committed" because this student missed the kick-off and team-bonding sessions but went to every session after that before attending the trip. Similarly in the post-trip sessions, Path 1 is named "Graduation Walker" because this student simply shows up for the graduation ceremony and nothing else. Path 3 is named "Graduation Speaker" because this student attends every post-trip session and completes a post-trip, sustainable project which is why she was chosen to speak at the graduation ceremony.
The second illumination we see from the journey maps is that the preparation for the trip and the post-trip, sustainable, social entrepreneurship project are unequal. There are more preparatory sessions for the trip which involves activities over two weeks, than for the sustainable, social enterprise project which theoretically last forever. Moreover, given that session 8 is graduation and session 7 is practicing presenting about your project, only session 6 is dedicated to help support the project. This is the opposite of what is expected as a sustainable, social entrepreneurship project needs even more preparation and ongoing support to ensure success which is what the LearnServe Fellowship program does but is not done in the LearnServe Abroad program. It is important to note that pre-trip sessions and trip activities could help support the future student initiatives; however, due to a lack of alignment, this is not usually the case.
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Participant Personas
The path names in the journey maps ( Figure I ) are a reminder of various, potential, design personas. A design persona is a fictional generalization of a group of users (or students) who share similar needs, behaviors, pain points, and motivations. Based on qualitative and quantitative research, they are a way to concisely communicate synthesized research, develop empathy for the users, make design decisions, focus design work, and even test effectiveness. Though a controversial topic in the academic realm of design research, the design team, in this work, wanted to use personas to help guide future designs of the curriculum.
Six design personas are listed below -2 teachers and 4 students (Table IV) . Since only one non-teacher chaperone and only one parent were interviewed, personas were not created for them since there was no one to generalize with one data point. For brevity, persona pictures and narratives are not included. 
Relational Map
The final framework the research team created was a relational map visualizing how the different parts of the program design affect the student experience ( Figure II) . The purpose was to clearly illustrate what parts of a successful student experience are affected by the curriculum and what parts are not. That information, in turn, can be used to make recommendations about the program design, even though the organization requested only curricular design. However, both program design and curricular design are part of learning design and affect learning outcomes. Starting in the bottom left region of Figure II , we see that the program design affects logistics and planning (e.g. country choice, trip duration), the promotion and selection process used to choose participants, and the curriculum (e.g. session duration, frequency, and number). One can understand the importance of program design when viewing that the logistics and planning affect trip activities and attendance at the educational sessions. First, trip activities that do not align with educational sessions, post-trip projects, or any theme is a source of frustration affecting student energy, dynamics, and learning on the trip. Second, the location choice and consistency affects who has transportation access to pre-trip, education sessions, usually to the disadvantage of lowerincome students.
Similar the promotion process can select students who have difficulty attending sessions in other parts of the city, students whose motivation does not align with the purpose of LearnServe, or even students with poor behavior in general. From day 1, even with an excellent curriculum, significant behavioral, financial, attendance, motivational problems can manifest. Definitely, a good curriculum can improve motivation, commitment, and behavior but non-curricular design effects can work against this. 3 Select students whose goals align with the goals of LearnServe.
4
Select students with minimum acceptable behavior.
5
Run cohorts or coordinate trip groups by school or region of town.
6
Design trip activities around a theme.
7
Allow students to apply for the trip and theme they prefer instead of being assigned.
8
Choose sustainable trip activities and projects.
9
Align trip activities, curricular preparation, and post-trip projects.
10
Define success for the program, collect data, and measure for each trip and student.
11
Iterate program design and curriculum annually.
12
Elongate curriculum and trip preparation as much as possible throughout school year.
13
Employ sweat equity so that all students "pay" for the trip.
14 Spend proportional time on sustainable project education and trip education.
15
Incorporate post-trip sustainable project work in pre-trip curriculum.
16
Employ backwards design for curriculum.
17
Create lean, skills-based curriculum.
18 Make education active.
19
Make education experiential.
20
Use project-based education.
21
Use problem-based education.
22
Use design-based education.
23
Make education match trip experience and project experience as much as possible.
24
Personalize the education.
25
Incorporate language learning.
26
Incorporate skills education for project work during the trip.
27
Integrate relation-building with country counterparts during pre-trip sessions.
28
Employ effective and robust fundraising education.
• Selection -There should be one selection process to avoid the use of different selection criteria and to ensure the best students are chosen. In selecting students, LearnServe should select students who are motivated to serve, align with LearnServe goals preventing education and commitment problems before the trip and behavior problems during the trip. Only students with a certain minimum acceptable behavior should be selected. The amount of skills to learn is to great to add behavior education to the list.
• Cohorts -It is better to design trips with students from the same school or region. This allows for bonds formed before the start of the program, eases team dynamics, and focuses intercultural learning on the intercultural exchange trip instead of within the group. Choosing cohorts in the same region also will increase the likelihood that students can attend since meeting locations can be in the same region, and even the same school if it is group from within an entire school.
• Trip Design -Design each trip around a theme or development focus area such as water and sanitation or agriculture. This focuses the learning and can attract different students to different trips. Allow students to apply to the trip that interests them most rather than being forced to a specific trip by their school. Include only sustainable activities on the trip to reinforce their post-trip projects and learning. Align curricular preparation with skills needed for trip activities as well as post-trip sustainable projects.
• Metrics and Evaluation -The design team had to define success in order to conduct the research but LearnServe should do this apart from the design team. Then LearnServe should collect data and measure success for each student and trip and post-trip project.
Finally it should iterate and improve the program annually based on these measurements. • Time and Motivation -All students should invest in the program whether financially or through "sweat equity" in which students do trip-related work to account for scholarships funds received. This is to eliminate the lack of motivation from receiving free money. The
program should be elongated to occur throughout the year, preferably with applications the spring or summer before the school year starts to allow for a full school year of preparation. This will give more time for needed preparation for the trip and projects as well as improved team bonding and group dynamics from longer interaction and collaboration. Students should spend much more time on the sustainable project than the current model, and education and training for their projects should occur before the trips. Ideally, students should choose sustainable projects before the trips and begin working on them. This allows them more time and more collaboration on sustainable projects with host country counterparts. Right now, the education, the trip, and the projects are too disjoint and much work should be done to align and connect them so that they support and reinforce each other.
• Curriculum -Once success has defined for the LearnServe Abroad program, learning and performance goals can be defined and a curriculum designed backwards. This is the best way to ensure that the educational, preparatory session match the goal of the program. Right now, they are misaligned. The curriculum should be skills-based, active, and experiential. Specifically it should employ project-based learning (PBL) since they will be creating sustainable projects and working on projects. It should employ a subset of PBL called problem-based learning in order to contextualize the learning to the problems they will be solving in through their projects and the solutions to which they will contribute through trip projects and activities. Most importantly it should employ design-based learning (DBL) because designing solutions to social problems is a large part of social entrepreneurship and what they will be doing through their projects and experiencing during the trip. Because each student has different needs and different prior experience, the curriculum should be personalized and the skill-based education should include language learning skills, robust fundraising skills, and skills needed for trip activities and sustainable projects. Students should develop relationships with host country counterparts throughout the year so they have established relationships upon arrival. This will help ease culture shock, improve country knowledge, and minimize isolution. It also means those counterparts should be involved in the trip as much as possible. It also increases the importance of language learning.
Lɪᴍɪᴛᴀᴛɪᴏɴꜱ
The main limitation is the bias in the research sample. We did not have a qualitatively representative research sample with multiple interviews for each country-role combination (e.g. Paraguay chaperones). Unfortunately, LearnServe controlled recruitment and the research team only had access to contact information given by LearnServe. Their contact information was not representative of all trips and roles. Second, the people interviewed were biased towards liking LearnServe. Unfortunately, people who did enjoy the experience overall were less likely to be willing to be interviewed and did not return emails or phone calls, and LearnServe did not keep in touch with them.
Third, the research was mostly based on interviews and observations of post-trip sessions. There were no field observations or observations of pre-trip sessions done. Again, this was due to the timeline of LearnServe who refused to wait until the following year in order to allow the researchers to observe pre-trip sessions and a trip. In fact, it was only by chance that the first author observed a post-trip session before this work was commissioned. Still, with those three limitations, a plethora of problems was unearthed. It is not clear if having a representative research sample or observing a trip first-hand would have unearthed more problems or greater detail of the problems. Given the limitations, the findings are still excellent and unearth more than the previous program review.
Cᴏɴᴄʟᴜsɪᴏɴ
In this work, we present the use of a human-centered design methodology to guide the designbased implementation research process to redesign the curriculum of a service-learning, social entrepreneurship program for high school students in Washington, DC. Our aim is not just to redesign the curriculum, but to prototype and implement the new curriculum going forward.
Though well-liked by participants, the program has been consistently failing to achieve successful student trips and sustainable student projects for a majority of the students. Redesigning the curriculum is an attempt to address these failings and increase the success rate for the trips and projects.
The most important high-level themes that emerge from our work are attendance, behavior, and rules; personal development; background, promotion, and selection; entrepreneurship and sustainability; motivation and commitment; trip activities; logistics; fundraising; knowledge and culture context; energy and group dynamics; curriculum; skills; and post-trip projects and presentations. Though the goal is to redesign the curriculum, the research uncovered issues related to all of those themes.
Three frameworks were created to help visualize the issues and systems of relationships of program components. Student journey maps through the program highlight a widely variable program and trip experience depending on attendance at preparatory sessions. Design personas were created to guide the prototyping process. Finally a relational map illuminated the most crucial research finding: in order to resolve the problems with the trip experience and post-trip projects, non-curricular parts of the program must be redesigned. In other words, the effect of a curricular redesign, alone, is limited, and it will not resolve all the program issues.
Finally a list of recommendations is made and presented as design principles to guide the prototyping phase. Most notably, LearnServe should define success for the student, the trip, and the post-trip projects and use that to design the curriculum employing backwards-design. Second, the curriculum needs to be active, skills-based, and experiential including project-based learning, problem-based learning, and design-based learning. Third, the skills required for the trip and project require much more time than the current curriculum alots; therefore, the program should be elongated to occur throughout the entire school year. Similarly the post-trip projects need much more time and educational sessions to be successful. Finally, program components and processes such as promotion, selection, logistics, and planning should be redesigned to improve behavior, attendance, motivation, and group dynamics. Most importantly, trip activities, post-trip projects, and education should all be aligned.
Part II of this paper will describe the prototyping process, explore the proposed prototype, and examine early testing results.
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